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Outline

* WLCG - WLCG resource usage: ATLAS, CMS
* Networking & Issues

* Cloud - DICOSApp

* New services: fileSender, Cloud Sync & Share
« Data services: all are 2FA protected

« Storage system: Ceph, Tape

* Prometheus and monitoring



Rl Is advancing with close collaboration with HENP
and Scientific communities
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HS23-Day

WLCG Tier2 for ATLAS

 Site has been in production since July 1.1 + 2.6 =3.7 PB with efficiency > 92%

2024 in association with USATLAS « CPU Efficiency: > 88%

« Connection with LHCONE upgraded from  77% MC Simulation & Event Generation
3Gbps to 5Gbps on 1 May 2025 « 16% User Analysis

« Will be upgraded to (>= 10Gb) in early 2026, * 6% Group Production & Analysis
after the 100Gb link between Taiwan and US * Pledge in 2025 & 2026
Is operational (est. 1 Jan 2026) « CPU: 30K HEPscore23

 Local storage RSE reconfigured and CRIC . Disk: 5 PB, managed by EOS

updated accordingly
« Stably supporting MC Simulation jobs
and analysis jobs mainly
e Current Status (1 Nov 2024 - 29 Oct 2025): . Making better use of ASGC resource, e.g
+ 200K CPUCore-Days (2M HS23-day), pre-stage for analysis jobs T
* 2.2PB storage (EOS, growing from 0.93PB in « Will take USATLAS operation shift in Asia

Aug. 2024) time zone
« Data Transmission (inbound + Outbound):

 Job slots - 2,208
« ~ 700 job slots are available now
* Next Step:

— CPU Usage (HS23-day): monthly average = 169,628
B Outbound Data (TB): monthly average = 211.8

200,000 Inbound Data (TB): monthly average = 86.6 400 Slots of Running jObS [7'1
1.20K
150,000 300
1K

100,000 800

600

g 2
Data Transferred (TB)

50,000 400

200 M
0 0 ‘ | LNl MR

¢ » © z © & T z2 2 & ¢ » o) Lil b RS R 1 LYY, W |
F N N N N N N
X2 RR & B OB & 5 a % & a o 08/2024 10/2024 12/2024 02/2025 04/2025 06/2025 08/2025 10/2025



CMS Tier2/Tier3

CMS T2 Pledge in 2025 (operated by NCHC)
« CPU: 5K HEPscore23
« Disk: 500TB managed by dCache
CMS T3 is managed by ASGC from 2022, in collaboration with TIDC and local CMS groups (NTU
and NCU)
Analysis facility
« Both Condor/Ul and CRAB/ARC-CE are available
« EOS by xrootd and fuse: 1PB

 Condor cluster
e 3,584 CPUCores, 1.1PB Disk

« Supporting user’s access to CMS data or CRAB jobs submission

« JupyterLab is also available for local user analysis

User training and support were also provisioned

* e.g., using Coffea with template for columnar analysis @ASGC in Nov. 2023
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Coffee = Column Object Framework For Effective Analysis,
https://github.com/CoffeaTeam/coffea NSTC cpu pool
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https://github.com/CoffeaTeam/coffea

ASGC Science Cloud Architecture

« ASGC is operating the scientific computing core facility in Taiwan, as an computing research infrastructure in Academia
Sinica with reliability and efficiency
 Integrating data, algorithm and computing according to the needs of user communities
* Supporting computing by cluster (Slurm), WebUI and JupyterLab with Ceph storage pool

« Apart from WLCG, ASGC focus is now supporting multi-disciplinary scientific computing in Taiwan since 2023
» 201 PI Groups, ~700 users from 31 Institutes/Universities in Taiwan

» Federation of distributed institute resources

» Federation of core facilities (including CryoEM, NSRRC, NMR, computing centre, etc.)

« Web-based Cloud services & Slurm clusters are provided
* VM for core services and on-demand worker nodes managed by OpenStack
« Containerized resources managed by Kubernetes framework - for software on-demand services and part of core services

* Ceph distributed storage system is serving as the common data pool
* Able to achieve 4.2GB/s throughput, 1.5K op/s rd, 2K op/s wr
» Erasure coding (8+3), with 462 OSDs, 51 hosts and multiple MDS & MONs
« Scalable from O(10)TB in 2012 to 17PB in 2025
« Tape storage (10 PB by LTQ9) is mainly for long-term backup and rarely used datasets (18TB/drive-day wr)
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ASGC Cloud/Batch Services

« Computing Services

Batch Jobs Computing Service
« Slurm Work Management System

Interactive Jobs Computing Service: based on PlI/Community requirements

JupyterLab

Scalable & Virtualized Software-as-a-Service (SaaS) Service Model
Software on-demand Web-based Ul

Customized Application Deployment

* |Image repository

e Storage Services
« Home directory
 Group storage

« Data transfer HPC platform _ Software-as-a-Service Web-based Cloud Platform
Slurm System Architecture DiCOSApp SaaS Architecture
¢ Tape backu P Batch Jobs User Interactive Jobs

 Advanced Services:
workflow/system
Integration, efficiency
Improvement, application
environment
maintenance/validation,

<
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Data and Storage Services

Tape System(for long-term data)—new storage system for
archiving

* Currently, we use the Amanda backup system. All tape backups are
centrally managed by the ASGC server.

« Each participating institute operates its own client-side recovery.

 We plan to gradually migrate CTA (CERN Tape Archive) for efficient
tape resource scheduling and automation. Total tape capacity: 560
cartridges, 18 TB each (about 10 PB in total).

* Currently, the system backs up only project-specific data (~2 PB),
Including KAGRA, TASA, Biodiversity Research Center, and
DataCube.

« Backup for general-purpose data has not yet been implemented.In
the future, /ceph/project will be the main source for general data
backup.The system will automatically track project usage and
trigger backups when storage usage reaches a defined threshold.

« Data sources are mounted via both Ceph and NFS systems.The
effective data transfer rate to tape is around 18-20 TB per day.



Data and Storage Services

- 4 Advantages of Amanda - X Disadvantages of Amanda
. Open Source « Complex Setup
. Centralized Management * Limited GUI
. Supports Multiple Storage « Slow Recovery Process

. Automatic Scheduling
. Data Compression & Encryption
. Flexible Configuration

. Good for Large Environments
[ Server ]——»[ Client]

l

[ Project List ]

l

[ Backup J Client-side

recovery

560 cartridges
- 18 TB each
(10 PB total)

Recovered
@ Data

18-20 TB per
day




Efficiency Optimization based on
Intelligent Monitoring & Control

* Prometheus

 Prometheus uses a pull-based model to collect metrics from
all nodes.

 Each node runs a Node Exporter, providing system-level
metrics like CPU, memory, I/O, and network.

« Data Is stored Iin a time-series database, which supports
trend analysis and alerting.

« Grafana

« Grafana visualizes the metrics collected by Prometheus In
real time.

« Dashboards are organized by host, unit, or service. Key
Indicators include I/O wait, network throughput, and CPU
utilization.

* This helps quickly detect anomalies, resource bottlenecks,
and long-term trends.
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Efficiency Optimization based on
Intelligent Monitoring & Control

« Grafana Example

88 asgc_table / ASGC CLUSTER SUMMARY ¢ <
group  HPC_EDR1 ~
~ ASGC SUMMARY

ASGC utlization z ASGC node total network in out

~HPC_EDR1 SUMMARY

HPC_EDR1 utlization J HPC_EDR1 Cpu . 7 HPC_EDR1 Disk Read and Write

S N AR P S L R R e e e P e e S B e g gt

== HPC_EDR1 Dis
== HPC_EDR1

11



The Kubernetes architecture
of DICOS app ().

DICOS

DISTRIBUTED CLOUD OPERATING SYSTEM

Kubernetes
Architecture
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The Kubernetes architecture
of DICOS app (Il).

 Why we use Kubernetes for the DICOS app?
1. High Availability and Elastic Scaling: Horizontal Pod Autoscaler (HPA):

« Automatically scales pods up and down based on CPU, GPU, memory,
or custom metrics.

« Multiple replica deployments
» Cross-node resource scheduling
» 2. Resource Efficiency: Higher resource utilization:

* The Kubernetes scheduler assigns tasks to nodes with the best
resources.

« Namespace isolation
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DICOS-Support service:

* Assist users with programming environment deployment,
software installation, program modification and
debugging, customized services, and software usage
assistance (e.g., cryosparc, relion, etc.).

« Case Study: AlphaFold3

<Assist in writing code to enable users to use AlphaFold3
software>

]: dmport os
import

llllllll = {
"name Hello fold",
"mode s": [10, 42]
"sequences =
{
" n": {
"ar
eeeeeeee g SCGEWQL"
llllllllllll |
{"ptnType™: "HY3", "pt }
{"ptmType " "PLIL" , "ptmPosition I
]J
}
¥
],
"dialect": "alphafold3"™, # Reguired
"version": 2
b
wit ( n', 'w') a
JJJJJJJJ (fold_input, f)

--output_dir="pwd” faf_output
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Welcome to ISGC2026 In Taipel

15 - 20 March 2026
Theme: about Data Sovereignty, Trustworthy Al & RI, and Open Science

Keynote speech, Asia Partner Updates, and workshop/session are major components

« Security workshop, sessions of HEP, Grid & Clouds, Networking, infrastructure and Al, Hybrid Quantum
Computing are typical arrangements. Domain-specific workshop or sessions are also welcomed

* Environmental Computing Workshop, etc.
Call for sessions and abstract are open until 17 Nov. 2025
https://indico4.twgrid.org/event/64/

Contact: ISGC Secretariat
 Vhuang@as.edu.tw

INTERNATIONAL SYMPOSIUM ON GRIDS & CLOUDS (ISGC) 2026

15-20 March 2026
Academia Sinica, Taipei, Taiwan

Trustworthy Infrastructures and Al for Global Open Science
- Enabling Data Sovereignty and Secure Research Collaboration

oSENERREEATES  HEZHKEREE — BRENTIERZ2NHRSHE

FOR'ABSTRACTS

Deadline (& HHf) : 17 November 2025 (2025 £ 11 H 17 H)

Call for Abstract Scientific Topics



Thank you for listenling



Regional Collaboration

« WLCG (and also the computing for LHC experiments) collaborations have been driving the evolution
of data-intensive computing - covering networking, distributed computing infrastructure,
middleware, big data analysis, data transmission and management, as well as AAI, etc. in the past 20
years

« By participating in the development and deployment, you are able to take better advantages from the
collaborations

« EXperiences and solutions sharing are also valuable - helping others to avoid the same problems and take the
right approach/decision

« Many new international collaborations
« Asia RIs are also growing together with WLCG and HENP collaborations. Several scientific
collaborations are benefits from these to a large extent persistently

« APAN, Asi@Connect and SINET, SIngAREN, KR NREN actively upgrade/share the network infrastructure
supporting almost every Asia partners, and also the connection with Geant and ESNet, Internet2, around the
world

« Scientific computing centers are able to contribute to the collaborations significantly
« Making good use of collaboration platform, such as ...

« Capacity building and growing with user communities, and making good use of well-organized
technical collaboration platform: ATCF, HEPiX, WLCG Workshop, ISGC, APAN, CHEP, ACAT, ...
* Rl and computing center have to work closely with the user community
* Need to maximize the computing efficiency along with the advancement of ICT
« HEPIX (Nov. 2025) and CHEP (May 2026) will be in Asia soon
« ATCF and ISGC are running usually in Fall and March yearly
« APAN & Asi@Connect are happening around Asia twice a year
« LHCONE/OPN and several more
« Catching up essential topics beyond physics computing
« AAlI, energy efficiency, operational intelligence, GPU computing, Al, ...
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